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Introduction

The new EEGGL tool recently developed at the Goddard Space
Flight Center in collaboration with the University of Michigan
provides a new capability for both evaluating the magnetic field
configuration resulting from the CME and tracing the CME through
the solar corona. In this way not only the capability to simulate the
magnetic field evolution at 1 AU may be achieved, but the also the
more extensive comparison with the CME observations in the solar
corona may be achieved.

Based on the magnetogram and evaluation of the CME initial
location and speed, the user may choose the active region from
which the CME originates and then the EEGGL tools provides the
parameters of the Gibson-Low magnetic configuration to
parameterize the CME. The recommended parameters may be used
then to drive the CME propagation from the low solar corona to 1 AU
using the global code for simulating the solar corona and inner
heliosphere. The Community Coordinated Modeling Center (CCMC)
provides the capability for CME runs-on-request, to the heliophysics
community.
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M Simulates Solar Corona (SC) in spherical coordinates (about 3
million cells) and Inner Heliosphere (IH) in Cartesian
coordinates, on AMR grid (about 35 million cells) with an
improved resolution within the cone in which the CME

propagates.

M Superimpose the Gibson-Low configuration with the
observationally constrained parameters, to simulate CME

M Steady-state simulation of the state prior to eruption takes
approximately 17 hours at 120 CPUs with the CCMC cluster hilo.

M Simulation of 4-10 hours of the CME evolution in the SC and
then about 3 days of its evolution in the IH takes approximately
16 hours at 120 CPUs.

Future Work

M We will add a capability to simulate real-time CMEs based on
the existing real-time simulations for the ambient.
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M We demonstrate how the new tools are used to simulate a halo CME
2012-07-12 (https://kauai.ccmc.gsfc.nasa.gov/DONKI/view/CME/14/1)

The List of CME Analysis already entered:

WSA- .

—'%‘;"'g Catalog B—;‘; Prime? |Long | Lat | Speed | Type WHI—thfh Time21.5 | Note | ENLIL+Cone —S“bg‘“ed

Aype iLvel Yidth Result(s) =X

CME 2012-07- | remeasured ]KE;Z on

Analysis | SWRC-CATALOG |0 true 60 [-130 13000 O |650 |5 o0 |usingthe | Not modeled 01506,

o GCS model 01T19:02Z
1: Result 1 (2.0
AU)
Earth = 2012-
07-14T10:20Z
(PE: -7.1 h) Leila

CME 2012-07- Mars = 2012-07- | Mays on

Analysis | SWRC-CATALOG |0 false |60 [-170 [14000 (O 700 | oo L6T00:557 01207
MESSENGER = | 11T21:36Z
2012-07-
13T10:04Z
Spitzer = 2012-
07-14T13:56Z
1: Result 1 (2.0
AU)

Earth = 2012-
07-14T09:17Z
(PE: -8.2 h) ﬁﬁfﬁé’rﬁ

CME 2012-07- Mars = 2012-07-

Analysis | SWRC_CATALOG 0 false |60 [-90 |14800 |0 750 | {onont L6T05:077 83_2013-
%ﬁg_so?_‘l@h 08T20:48Z
13T09:59Z
Spitzer = 2012-
07-14T15:06Z
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M StereoCAT ( ) is developed at
the CCMC. By tracing the CME front, we find CME Speed=1300km/s.

ccme.gsfc.nasa.gov ¢

StereoCat

I I I
Image Choice ‘ Measurement Session ‘ Save URL [MELUE] Options Results

Projected Results

STEREO-B
Speed: 1286km/s
Half-Width: 43°
Latitude: -16°

Projection Boundary 2012-07-12T
Time: 19:30:10Z

3D Results
Half-Width:

Speed:

Longitude:

Latitude:

21.5Rs Boundary Time:

Keep Kept: 0 Start Ensemble

) | 1 5 ]
STEREO-B COR2 Beacon 2012-07-12T17:24:24Z Lat: -7°, Lon: -115°, 218.36Rs From Sun. STEREO-B COR2 Beacon 2012-07-12T18:24:24Z

Angle from plane of sky to CME (positive toward spacecraft):
]
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M CME start time = Snapshot Time — D/(CME speed) = 13:51

ccmc.gsfc.nasa.gov

StereoCat

| | Save URL ‘ Manual | | Options Results

Projected Results

Image Choice Measurement Session

STEREO-B
Speed: 1286km/s
Half-Width: 43°
Latitude: -16°

Projection Boundary 2012-07-12T
Time: 19:30:10Z

3D Results
Half-Width:

Speed:

Longitude:

Latitude:

21.5Rs Boundary Time:

Keep Kept: 0 Start Ensemble

S ine N

STEREO-B COR2 Beacon 2012-07-12T17:24:24Z Lat: -7°, Lon: -115°, 218.36Rs From Sun. STEREO-B COR2 Beacon 2012-07-12T18:24:24Z

Angle from plane of sky to CME (positive toward spacecraft):
(-]
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M Latitude is -20°. Estimates for (HEEQ) longitude are +/- 6°

ccmc.gsfc.nasa.gov ¢

StereoCat

| | Save URL ‘ Manual | | Options Results

Projected Results

Image Choice Measurement Session

STEREO-B
Speed: 1286km/s
Half-Width: 43°
Latitude: -16°

Projection Boundary 2012-07-12T
Time: 19:30:10Z

3D Results
Half-Width:

Speed:

Longitude:

Latitude:

21.5Rs Boundary Time:

Keep Kept: 0 Start Ensemble

STEREO-B COR2 Beacon 2012-07-12T17:24:24Z Lat: -7°, Lon: -115°, 218.36Rs From Sun. STEREO-B COR2 Beacon 2012-07-12T18:24:24Z

Angle from plane of sky to CME (positive toward spacecraft):
(-]




M EEGGL (Eruptive Event Generator using Gibson-Low configuration —
see Splash page

and the tool itself: ) has
been recently developed at the CCMC (Goddard Space Flight

Center) in collaboration with the University of Michigan.

M Based on the magnetogram and evaluation of the CME initial
location, speed, and start time the user may

® choose the active region from which the CME originates;

® then the EEGGL tools provides the parameters of the Gibson-Low
magnetic configuration to parameterize the CME;

® the recommended parameters may be used then to drive the CME
propagation from the low solar corona to 1 AU using the global code
for simulating the solar corona and inner heliosphere. To achieve this,
the EEGGL has a link to the run submission web page, which helps
the user to fill in the request form for a simulation run.
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M EoFa start time, 2012-07-12.13:51 calculate CR number 2125 and
Carrington longitude 83. Find AR in the synoptic magnetic map for

EEGGL Recommended Parameters
CME Eruption Time (solar surface) [UT]: 2012-07-12T13:51:00Z Integral Carrington Rotation Synoptic Map: QuickReduce Synoptic Map: W NSmooth Factor: | 5§ CME Speed (km/s): ' 600
Magnetogram :: NSO GONG (Integral Carrington Rotation Magnetogram Synoptic Map - mrmgs) (full rotation map): mrmqs120705t0512c2125_000.fits.gz, Start Time: 2012-06-21, End Time: 2012-07-18, Carr Rotation
e L Re ]

Download Magnetrogram File: mrmqs120705t0512¢2125_000.fits.gz

Carrington Rotation of Earth at CME Eruption Time 2012-07-12 13:51:00.4 : 82.6 [green line]

NSO/GONG Magnetogram - processed for SWMF input

Carrington Longitude
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M Choose and mark bipolar configuration of solar spots in this AR

EEGGL Recommended Parameters
CME Eruption Time (solar surface) [UT]: 2012-07-12T13:51:00Z Integral Carrington Rotation Synoptic Map:
Magnetogram :

219

QuickReduce Synoptic Map: B NSmooth Factor: = § CME Speed (km/S): 1300

: NSO GONG (Integral Carrington Rotation Magnetogram Synoptic Map - mrmgs) (full rotation map): mrmqs120705t0512c2125_000.fits.gz, Start Time: 2012-06-21, End Time: 2012-07-18§
Download Magnetrogram File: mrmqs120705t0512c2125_000.fits.gz

arr Roti tion:
Carrington Rotation of Earth at CME Eruption Time 2012-07-12 13:51:00.4 : 82.6 [green line]

Positive Region (lat, lon): (-19, 87) Negative Region (lat, lon): (-14, 77)

NSO/GONG Magnetogram - processed for SWMF input

1.Mark positive and negative spots

2. Insert the correct speed (default is 600)
3.Click “Recommended parameters”

Carrington Longitude
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M With the found parameters for GL configu#ation request a run.

EEGGL Recommended Parameters

CME Eruption Time (solar surface) [UT]: 2012-07-12T13:51:002 Integral Carrington Rotation Synoptic Map: QuickReduce Synoptic Map: W NSmooth Factor: | § CME Speed (km/s): 1300

Magnetogram :: NSO GONG (Integral Carrington Rotation Magnetogram Synoptic Map - mrmgs) (full rotation map): mrmqs120705t0512¢c2125_000.fits.gz, Start Time: 2012-06-21, End Time: 2012-07-18, Carr Rotation:

219c

Download Magnetrogram File: mrmqgs120705t0512c2125_000.fits.gz
Carrington Rotation of Earth at CME Eruption Time 2012-07-12 13:51:00.4 : 82.6 [green line]

Positive Region (lat, lon): (-19, 87) Negative Region (lat, lon): (-14, 77)

NSO/GONG Magnetogram - processed for SWMF input

Par

GL Flux Rope Parameters
Longitude: 81.50°
Latitude: -15.50°
Orientation: 158.87°
Radius[Rs]: 0.59
Bstrength[Gs]: 6.86

Grid Refl Par 1. Parameters are found

R_Start[Rs]: 1.15

Longitude_Start: 58.07° ‘A} \/I ru
Latitude_Start: -27.21° 2 RequeSt S F n
R_End[Rs]: 22.00

Longitude_End: 104.93°

Latitude_End: -3.79°

Request SWMF Run Using Parameters Above

Carrington Longitude




“CoMMUNITY

forSpace Environmeng ., COORDINATED

et F .

ez L g MODELING
CENTER

Erommd < ot
'C M 7. N
- €ather Modeling Frame’

The CCMC Run Submission Interface

will appear with your parameters

“CoMMUNITY @
COORDINATED
g&?rEEL;NG Related Links | Frequently Asked Questions | Community Feedback | Downloads | Sitemap

About = Models at CCMC Request A Run View Results Instant Run | Metrics and Validation Education R20 Support Mission Support Community Support iSWA

EEGGL+Ambient+CME SWMF AWSoM_R Request

CME Eruption Time (at the solar surface)

Run output will be available for 7 days starting with CME
Eruption Time selected below.

year 2012 :

month July v
day 12 v
hour 13 v
minute 51 v

CME DURATION PARAMETERS

CME traveling time in 16154
corona*

(number of seconds to

simulate the CME in the

corona), not to exceed 15

hours

SIMULATION LENGTH* 5

(how many days to follow
CME)

seconds

days

Specify GL FLUX ROPE PARAMETERS
Suggested param. ranges and description. Parameters can
be provided by EEGGL.

LONGITUDE* 82
(Carrington)
0 to 360 deg.

degrees
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LATITUDE* -16
(Carrington)

-70 to 70 deg.

ORIENTATION* 158.87

(counter-clockwise with
respect to solar equator)

0 to 360 deg.

RADIUS* 0.59
recommended:

0.3to 1.5Rs

Field Strength* 6.86

(the larger the field
strength, the faster the
CME)

0.5 to 20.0 Gs

Specify CONE OPENING ANGLE
Suggested param. ranges and description. Parameters can
be provided by EEGGL.

LON OPENING ANGLE* |23 43
0 to 40 deg.

LAT OPENING ANGLE* 1171
0 to 20 deg.

SETTING PARAMETERS of AWSoM_R MODEL

POYNTING FLUX 1.0
RATIO*

Ratio of Poynting flux to
magnetic field strength at

the photosphere level,
assumed to be a constant
parameter in AWSoM_R
model

0.3t01.2

CORONAL HEATING* 15
Perpendicular correlation
length times the square

root of local magnetic field
intensity, assumed to be a
constant parameter in
AWSoM_R model

0.7 t0 3.0

degrees

degrees

Solar radii

Gs

degrees

degrees

x108 J/(m2sT)

x10° mTl/2
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